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SHUTTLE CRITICAL ITEMS LIST - ORBITER

.-~ SUESYSTEM :FWD - REACTION CONTROL FMEA NO 03-3F -101060 =5 REV:04,/ 25

ASSEMBLY PRESSURIZATION SUBSYSTEM CRIT. FUNC: e

F/N RI iMC2B4-0421=-0011,=0023 CRIT. ECW: z

/N VENDOR:57&300%=-111,-122 VEHICLE i02 1g1 Py

GUANTITY o2 EFFECTIVITY: X X A
Il FER PROPELLANT PHASE(S) : FL LO X oo jula} Ls

ba

REDUNQANCY SCREEN: A=PASS B-FAIL C-%
FREPARED BV APEROVED BY : AFFROVID B :

LES < LAZARVS DES -
EEL R P DIEML - REL
oz W J EMITH QE -

ITEM:
VALVE RELIEF, PRESSURE, BURST DISC & FOPPET (RV1ol.1827.

FIONCTION:
FROVIDEE PREESURE RELIEF IN EVENT REGULATGR FAILS ODEN OR PROFPELLANT
PRESSURE RISES DUE To THERMAL INCREASE. THE S5.5. BURST DISC RELIET
PRCSSURE IS 124 TO 340 BSI. MAIN POPPET MIN CRACKING FRESSURE TS 113
AND THE MINIMUM RESTAT FRESSURE IS 110 PSY. AMBIENT PRESSURE SINSING
{EXTERPNAL) IS PROVIDED SINCE THE VALVE OUTLET IS SURIECTED ™

nl
b

BACK=PRESSURE, STAINLESS STEEL BURSET DISK AESEMBLY CONTROLLED BY INTET

PRESSURE ACTING ON BELIIVILLE SFRING FROTECTS RELIET VALVE FROM
PROFELLANT EXPOSURE.

FAILURE MOQDE:
BURST DISK RUPTURES PREMATURELY, BURST DISC LTAKS.

CAUSE(S) : '
INCORRECT PRESSURE SETTING, FATIGUE, SHOCK, EXCESS FRESSURE CYCLING,
VIBRATION, MAT'L DEFECT. _

EFFECT(S) ON:
(A)SUBSYSTEM (B) INTERFACES (C)MISSION (D) CREW/VEHICLE

(A) LOSS OF REDUNDANCY FOR HELIUM LEAKAGE, RELIEF VALVE'S MAIN POPPET
FROVIDES REDUNDANCY. RELIEF VALVE WOULD BE EXPOSED TO HELIUM WHICH Iz
SATURATED WITH PROPELLANT VAFCE.

(B} NO EFFECT

{(C) NO EFFECT

(D) NO EFFECT

[nlr ISR ] -
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(E) FUNCTIONAL CRITIGALITY EFFECT - POSSIBLE LOSS OF CREW/VEMZICIZ =7
ULLAGE PRESSURE IS DEPLETED. INABILITY TO FERFORM MATED COAST/ET SER-
ENTRY DUT TO LOSS OF FROPELLANT TANK FRESSURIZATION. BORST DISK RUFTZ
ON OREIT CANNOQT BE VERIFIED DUE TO LACK OF INSTRUMENTATION Iy THE

QVERBOARD VENT LINE.

DISPOSITION & RATIONALE:
(A)DESIGN (B)TEST (Q)INSPECTION (D)FAILURE HISTORY {E)OPERATIONAL USE

(A} DESIGN
THE EURST DISK AND RELIEF VALVE POPRET ARE REDUNDANT FOR EXTERNAL
LEAKAGE. A 25 MICRON FILTER DOWNSTREAM OF THE BURST DISK RECUCES THEZ
POTENTIAL FOR CONTAMINATION CAUSED LEAAGE FAILURES.

THZ MAIN POPFET STEM IS A SEPARATE FIECE FROM THE MAIN SENSING SPRING
ACTUATION MECHANISM, THIS FROVIDES CLOSEZ TOLERANCE CONTROL OF OPENINZ
SPRINC FORCE, THE VALVE MATERIALS ARE ALL COMPATIRLE WITH PROPELLANT,

re) TEST
THE QUALIFICATION TEST PROGRAM INCLUDED RANDOM VIBRATION, SHOCK (FtR
MIL=-3ID 810 20g PEAK), THERMAL CYCLE (+20 TO +150 DEG F), ENCURANCE (&g
CYCTLES RELIEF VAIVE AND 36,500 CYCLES FOR THE BURST DISK), AWND PRGPELIAN
COMPATIRILITY.

THE UNIT WAS ALSO QUALIFIED AS PART QOF THE POD ASSEMBLY DURING THE
VIEBRO=-ACQUSTIC TESTING AT JSC (131 EQUIVALENT MISSIONS). THET HOT F-==
TEST PROGRAM AT WSTF SURTECTED THE UNIT To 24 EQUIVALENT MISSZCN DUTY
CICLES AND AFFROX SEVEN YEARS OF PROPELIANT EXFOSURE,

THE VALVE ACCEPTANCE TESTING INCLUDES PROCF PRESSURE, EXTERNAL LIAMAGE,
INTERNAL LEAKAGE, CRACKING AND RESEAT FEESSURE, FLOW CRPACITY,
CLEANLINESS AND DRYING, RUPTURE PRESSURE SETTING, PRODF AND LTAK TISTING:
OF WELDED JOINTS QF THE BELLOWS, AND CHECKING OF PROFER SET PLINT OF T==
BURST DISK ACTUATOR.

OMRSD PERFORMS THY FOLLOWING: A BURST DISK LEAE TEST EVERY MISSION, &
RELIEY VALVE LEAR/FUNCTIONAL TZIST THE FIRST MISSION AND EVERY FITTH
MISSION THEREAFTER AND QN A CONTINGENCY BASIS.

(C) INSPECTION

RECEIVING INSPFECTION

RAW MATERIAL, TEST REFORTS, AND MATERIAL CERTIFICATIONS ARE VERIFIZD EY
INSPECTION.

CONTAMINATION CONTROL

CLEANLINESS UF THE RELIEF VALVE INTERNAL FLOW CAVITY TO LEVTL 100 FCR
THE MC284=0421-0G011 AND LEVEL 100A FOR THE MC284-0421-0012 AND CORROSIOY
PROTECTION AREF VERTIFIED BY INSPECTION.

ASSEMBLY/INSTALLATION

DIMENSIONAL AND VISUAL INSPECTION IS VERIFIED BY INSPECTION.
MANUFACTURING PROCESSES, INSTALLATION, AND ASSEMBLY QPERATIONS ARE
VERIFIED BY INSPECTION. TEFLON GUIDE RING INSTALIATTION IS VERIFIED Ev




Ssp2zog
ATTarEmEN T

Page 22 o» HE R
SHUTTLE CRITIGCAL ITEMS LIET = QREBITEER

. SUBSYSTEM :FWD - REACTION CONTROL FMEA NO 03-2F -101060 <5 REV:icas2E <

INSPECTION, CRITICAL DIMENSIONS AND SURFACE FINISHES AR VERIFITD 5
INSPECTION. SEAT IS VERIFIED BY INSPECTION To BE FREE oF SURFACT LETT--
AND CRACKS PRIOR TO ASSIMBLY.

KRONDESTRUCTIVE -EVALDATION .
RADICGRAPHIC INSPECTION OF WELD NUMEBER W38 (PER EFE5760009) BER
MIL-STD-4E31 I$ VERIFIED EBY INSPECTION. PEMETRANT INSPECTION PER
MIL-I-4864 TYFE 1, METHOD A CE C., OF WELD NUMBER W2, W5, W8, we, Arud i--
{FLR EPSE76000%) IS VERIFITD EY INSPECTION.

CRITICAL PROCEESES

WELDING FER EPSE760009 IS VERIFIED BY INSPECTION. VIETUAL OR 10%
MAGNIFICATION INSTECTION OF ALL WELDS FER EPS5760009 15 VERIFIZD By
INSPEQTION. FROOF PRESSURE TEST AND LEATR TEST OF CERTAIN WF™ng I5
VERIFIZD BY INSPECTION.

TESTING

ATP 15 WITNESSED AND VERIFIED BY INSPECTION.

BANDLING/PACTAGING .
PACKAGING OF THE FINAL ASSEMBLY FOR SHIPMENT PER 1EPS576000% 1S TERIFI=-
BY INSPECTION. HANDLING AND STORAGE REQUIREMENTS ARFE VERIFIED BY
INSPECTION. RETURNED AND ACCEPTEL GOODS ARE XEDT IN BONDED AREAS AWD
VERIFIED BY INSPECTION.

(D} TAILURE HISTORY

H@ FLIGHT FAILURES HAVE CCCURRED IN THIS MODE.

CAR ABS231 INDICATES RUFTURE OF THE BURST DISC DUE To IMPRCPER
INSTALLATION ©T THE BURST DISC ACTUATION TOGL AT THE SUFPLIER. THIS wa:S
DUE TO OPERATOR FAILURE.

CAR AB4565 RECORDS ACTUATION OF THE BURST DISC AT WSTF DUE To IMFROPER
FROPELLANT TANK LOADING FROCEDURE WHICH ALLOWED FROPELLANT TO BE FCRCOTD
INTU THE INLZT LOOF TO THE RELIXEF Vv '

CAR ABS275 RECORDS ACTUATION OF THE BURST DISC AT WSTF. NO DEFINITE
CAUSE COULD BE DETERMINED ALTHOUGH A PRESSURE SPIXE WAS SUSPECTED.

IMPROVED INSTRUMENTATION (TASTEF RESFONSE] WAS INCORPORATED INTG THE TI3
SET=-UR, ’

CAR AP52232 RECCRDS LoW ACTUATION PRESSURE FOR THE BURST DISC SUPPLIER
ATP. THE FAILURE WAS ATTRIBUTED TO A PARTICLE LODGED BETWEEN THE BRI I Cw
END FITTING AND STOP WHICK SUBSEQUENTLY WORKED FRET CAUSING A CHANGE T4
ACTUATION PEESSURE., A CHANGE WAS MADE TD THE BELLOWS DIMENSIOKAL
CLEARANCE AND PRE-ATP CYCLE TEST WAS INCORFORATED.

(E} OPERATIONAL USE

NO ACTION REQUIRED FOR THE FIRST FAILURE BEGAUSE IT IS UNDETECTABLZ. -
NOTICEABLE LEARK RATES ON CRBIT, DUMP ONBOARD PROPELLANT.

DURING ASQENT IF LEAK RATE OCES NOT PERMIT ET SEFARATION, A CONTINGTNCY
AFT ONLY SEPAFATION WILL BE FERFORMED. -



